Cost utility analysis is used to assess the cost-effectiveness of interventions across mental health conditions, and is employed by reimbursement agencies such as the National Institute for Health and Care Excellence (NICE) to inform the allocation of healthcare resources. 1 Cost utility analysis uses quality-adjusted life years (QALYs) as the outcome measure. The QALY combines values for the quantity and health-related quality of life (HRQoL) into a single score. This allows for comparisons across treatments and disorders in terms of the cost per QALY gained from an intervention.
To derive a value for HRQoL, or utility, generic preferencebased patient-reported outcome measures (PROMs) of health such as the EuroQol-5D (EQ-5D) 2, 3 or the SF-6D 4,5 can be used. These measures include a health state descriptive system and a utility scale that is derived from the preferences of the general population for health states described by the measure. The scale is anchored on the 1-0 full health-dead scale (where negative states are valued as worse than dead). Generic preference-based PROMs can be used in clinical trials alongside condition-specific PROMs to assess both the comparative and cost-effectiveness of interventions.
As the use of cost utility analysis has increased, there has been interest in establishing the psychometric validity of preferencebased PROMs for use in different mental health conditions. It has been found that the EQ-5D and SF-6D demonstrate construct validity and responsiveness for depression, but the results for anxiety disorders are less convincing. [6] [7] [8] [9] Research in schizophrenia 10 and psychosis 11 populations found mixed evidence for validity. For personality disorders research indicates that the EQ-5D may be related to condition-specific indicators and be sensitive to changes in HRQoL. 12, 13 Research in this area is important as the level of validity of the measures affects the sensitivity of HRQoL measurement and the subsequent QALY values produced. This has an impact on the use of the measures in clinical practice and research, and may also influence the decision-making process in favour of the conditions where preference-based PROMs are valid. If there is evidence that the preference-based PROMs are not valid, the limitations of the measures should be taken into account in the decision-making process and in clinical contexts. Furthermore, alternative methods of measuring HRQoL can be considered.
The inconsistent findings suggest that further work to establish the validity of the measures is needed. The aim of this study is to investigate the psychometric performance of the EQ-5D and SF-6D across different mental health conditions (defined as common mental health problems, mixed common mental and personality disorders, schizophrenia, and personality disorders). Seven large data-sets were used to assess construct validity and responsiveness to change over time in comparison with validated condition-specific PROMS. The current study complements prior work 9, 10 by pooling data from multiple sources and combining the evidence in an overview of the psychometric strengths and weaknesses of the measures. Three hypotheses were developed based on a series of systematic reviews examining the performance of EQ-5D and SF-6D in mental health. 14 We hypothesised that EQ-5D and SF-6D would demonstrate construct validity and responsiveness in common mental health problems and mixed diagnoses (hypothesis 1), and personality disorders (hypothesis 2). This is because the descriptive systems directly assess common mental health concepts and will therefore display a level of sensitivity and relationship with the condition-specific indicators. We also hypothesised that EQ-5D and SF-6D would demonstrate a low level of construct validity and responsiveness to schizophrenia symptoms due to limited sensitivity of the preference-based PROM descriptive systems (hypothesis 3).
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Using generic preference-based measures in mental health: psychometric validity of the EQ-5D and SF-6D Brendan Mulhern, Clara Mukuria, Michael Barkham, Martin Knapp, Sarah Byford, Djøra Soeteman and John Brazier Background Generic preference-based measures (EuroQoL-5D (EQ-5D) and SF-6D) are used in the economic evaluation of mental health interventions. However, there are inconsistent findings regarding their psychometric properties.
Aims
To investigate the psychometric properties of the EQ-5D and SF-6D in different mental health conditions, using seven existing data-sets.
Method
The construct validity and responsiveness of the measures were assessed in comparison with condition-specific indicators.
Results
Evidence for construct validity and responsiveness in common mental health and personality disorders was found (correlations 0.22-0.64; effect sizes 0.37-1.24; standardised response means 0.45-1.31). There was some evidence for validity in schizophrenia (correlations 0.05-0.43), but responsiveness was unclear.
Conclusions EQ-5D and SF-6D can be used in the economic evaluation of interventions for common mental health problems with some confidence. In schizophrenia, a preference-based measure focused on the impact of mental health should be considered.
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Method

Identification of data-sets
Literature searches were conducted to identify studies that had used the EQ-5D and/or the SF-6D alongside a condition-specific measure in evaluating treatment efficacy in anxiety, depression, schizophrenia and personality disorders. 9, 10, 14 In total, 69 authors of relevant studies were contacted. Twelve data-sets (17% of those requested) were received and reviewed for acceptable conditionspecific comparison measures or clinical indicators and a relevant condition. Seven data-sets met the criteria. Five were excluded: three as they focused on general population samples, and two as they did not include a relevant comparison measure. The seven data-sets are described in online Table DS1 21 ). The first three studies comprised samples with common mental health problems (n = 3512), the fourth study included mixed common mental and personality disorder diagnoses leading to self-harm (n = 480), the fifth study included a personality disorder sample (n = 932), and the sixth and seventh studies included people presenting with schizophrenia (n = 826).
Measures
The generic preference-based PROMs were compared with a condition-specific measure in each data-set. The measure pairs are detailed in Table DS1 .
Generic preference-based measures EQ-5D. The EQ-5D 2,3 is a widely used, generic preference-based PROM that measures health status on five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression) with three associated response options (no problem, some problems, extreme problems). This produces 243 possible health states. The utility score was derived from preferences for 45 states and ranges from -0.594 to 1. The EQ-5D is the preferred instrument for use in submissions to the NICE appraisal process. 1 
SF-6D. The SF-6D
4,5 is a generic preference-based PROM with six dimensions (physical functioning, role limitations, social functioning, pain, mental health and vitality), with between four and six response options that generate 18 000 health states. The health state classification system was developed from the SF-36/ SF-12. The utility scale for the SF-6D was derived from preferences for 249 states and ranges from 0.296 to 1. It is accepted by a number of reimbursement agencies around the world including the Canadian Agency for Drugs and Technologies in Health 23 and the Australian Pharmaceutical Benefits Advisory Committee. 24 
Condition-specific measures
Hospital Anxiety and Depression Scale (HADS). The HADS 25 is a 14-item self-report measure that contains two 7-item subscales: depression (HADS-D) and anxiety (HADS-A). The total score for each dimension is 21 (items are scored 0-3), with high scores indicative of increased levels of anxiety and depression. A score of 8+ indicates a possible case, and a score of 11+ a probable case. The overall score (HADS-T) is also used as a measure of global functioning. The HADS has been widely used across clinical groups and research settings, and there is evidence for its psychometric validity. 26 EQ-5D was assessed alongside HADS in mild and moderate anxiety and depression samples from the AHEAD and POPMACT studies.
Clinical Outcomes in Routine Evaluation -Outcome Measure (CORE-OM). The CORE-OM 27-29 is a self-report measure developed in the UK for routine use in psychological services, and psychometric validity has been demonstrated. 30, 31 CORE-OM comprises 34 items addressing domains of subjective well-being, symptoms (anxiety, depression, physical problems, trauma), functioning (general functioning, close relationships, social relationships) and risk (risk to self, risk to others). Items are scored on a 5-point, 0-4 scale. CORE clinical scores are computed as the mean of all completed items multiplied by 10 (range 0-40). SF-6D was assessed alongside the CORE-OM in mild and moderate anxiety and depression samples from the PoNDER and SDO-IAPT studies.
Structured Interview for DSM-IV Personality (SIDP-IV). Personality disorder diagnoses were assessed using the SIDP-IV. 32 This instrument includes the 11 formal DSM-IV-TR Axis II diagnoses (e.g. schizoid personality disorder) including personality disorder mixed, the two DSM-IV-TR appendix diagnoses (depressive and negativistic personality disorder) and, in addition, DSM-III-R self-defeating personality disorder. Items are scored on a 4-point, 0-3 scale, with scores of 2 and 3 indicating the presence of personality disorder traits. In this study, EQ-5D was assessed alongside the SIDP-IV in the personality disorders sample from the SCEPTRE study.
Brief Psychiatric Rating Scale Expanded (BPRS-E). The BPRS 33 was developed to assess symptom change in psychiatric in-patients and is one of the most widely used measures of psychotic and affective symptoms. The expanded version, BPRS-E, has 24 items developed for use in patients with schizophrenia and was used in the current study. The BPRS-E is administered using semistructured interviews, with items scored from 1 (not present) to 7 (extremely severe). EQ-5D and SF-6D were assessed alongside the BPRS-E in the schizophrenia sample from the QUATRO study.
Positive and Negative Syndrome Scale (PANSS). The intervieweradministered PANSS 34 was developed to evaluate positive, negative and other symptom dimensions in schizophrenia by combining the 18 items of the BPRS with the 12 items of the Psychopathology Rating Schedule. The 30 items are scored from 1 (absent) to 7 (extreme) and result in 3 subscales: positive, negative, and general psychopathology. EQ-5D was assessed alongside PANSS in the schizophrenia sample from the MATISSE study.
Analysis
Construct validity
Construct validity assesses the extent to which a measure reflects differences in HRQoL hypothesised to exist in a population and is important in relation to preference-based PROMs as generic utility values used in economic evaluation should reflect HRQoL factors linked to the condition or treatment being evaluated.
Construct validity is assessed in light of the fact that there is no gold standard for the measurement of HRQoL in mental health. This is linked to the heterogeneity of mental health conditions, and the difficulty in generating an indicator that assesses the full impact of the condition on people's lives. Therefore, we can assess a range of indicators of construct validity but cannot fully prove the validity of an instrument.
To assess construct validity we examined the two related empirical tests of convergent validity and known group differences.
Convergent validity
The convergence between the generic preference-based PROMs and the condition-specific instruments was tested using Pearson's correlation coefficients and locally weighted scatterplot smoothing (LOWESS) 35 techniques. Strong correlations indicate that the preference-based PROMs can measure mental health-related factors that are also assessed by the validated condition-specific instruments. Correlations are considered weak if scores are 50.3, moderate if scores are 50.3 and 50.7, and strong if scores are 50.7.
LOWESS is a form of non-parametric regression that attempts to capture general patterns in the relationship between two measures without making assumptions about the actual relationship between the variables. LOWESS plots a line on a scatterplot on the central tendency between the two variables, thereby visualising the relationship between these variables across the full scoring range.
In the common mental health problems and mixed diagnosis groups, the convergent validity of the EQ-5D was assessed in comparison to the HADS-T, HADS-A and HADS-D. The SF-6D was assessed in comparison to the CORE-OM clinical and dimension scores.
For personality disorders, tests of convergence between the EQ-5D and SIDP-IV were not carried out, as the SIDP-IV assesses 14 personality disorders individually on a 4-point scale, and therefore correlating each disorder indicator with the EQ-5D index score was inappropriate. For schizophrenia, EQ-5D was assessed in comparison to the PANSS and the BPRS-E, and the SF-6D was assessed in comparison to the BPRS-E.
Known group validity
Known group validity was assessed by testing whether the generic preference-based PROMs discriminated between conditionspecific severity groups. For the common mental health problems and mixed diagnosis samples, the known group validity of the EQ-5D was assessed using HADS-A and HADS-D cut-off points indicating probable anxiety or depression (scores 511). For the SF-6D, known group validity was assessed using CORE-OM clinical cut-off points (where a score 410 indicates clinical concerns).
For the personality disorders sample, EQ-5D known group validity was tested using diagnosis categories. These were defined as those with and without a personality disorder diagnosis, and also the number of personality disorders diagnosed.
For schizophrenia, the validity of the EQ-5D and SF-6D in the QUATRO sample used BPRS-E cut-offs (31 for 'mildly ill', 41 for 'moderately ill', 53 for 'markedly ill' and 70 for 'extremely ill'). 36 For the MATISSE sample, PANSS cut-offs (58 for 'mildly ill', 75 for 'moderately ill', 95 for 'markedly ill' and 116 for 'severely ill') 37 were used. One-way ANOVA was used to assess the magnitude of differences in the preference-based PROM scores across the severity groups. Standardised effect sizes across severity subgroups were assessed (calculated as the difference in mean scores between two adjacent severity subgroups divided by the standard deviation of scores for the milder of the two subgroups). Effect sizes of 50.2 are considered small, 0.5 moderate, and 0.8 large. 38 
Responsiveness
To test responsiveness we assessed the sensitivity of the EQ-5D and SF-6D to change in mental health in comparison with the condition-specific PROMs. Responsiveness is important in economic evaluation as any change in health must be reflected by change in utility (or preferences), and subsequent change in QALYs. For example, if HRQoL changes following an intervention, but the generic measure does not pick up this change, then this will not be reflected in QALYs gained despite improvements in HRQoL. This could wrongly influence funding decisions.
To measure responsiveness we examined floor and ceiling effects. Floor (lowest possible score) and ceiling (highest possible score) effects affect the ability of the measure to detect deterioration or improvements in health respectively.
We also examined the magnitude of change in scores before and after an intervention. We accept that this is a crude indicator of change. However, for each study, we assessed whether evidence of health change between baseline and follow-up would be expected based on the intervention and the published results. Evidence of a change in mental health should be reflected by change in the preference-based PROM score. The magnitude of change was assessed using the standardised response mean (SRM) statistic (calculated by dividing the mean change on the measure by the standard deviation of the change). Standardised response means of 50.2 are considered small, 0.5 moderate, and 0.8 large. 38 Responsiveness analysis was not carried out for the mixed diagnosis (POPMACT) sample as only baseline data were available.
Results
Sample characteristics
Demographic characteristics available for each data-set are displayed in online Table DS1 . The POPMACT sample has significantly lower EQ-5D and HADS scores than the AHEAD sample, indicating higher levels of quality of life impairment and anxiety and depression (online Table DS2 ). SF-6D and CORE-OM scores indicate that the SDO-IAPT sample displays lower levels of quality of life and functioning than the PoNDER sample. For the schizophrenia samples, baseline EQ-5D scores indicate that both the MATISSE and QUATRO samples have similar quality of life levels. Those in the personality disorder (SCEPTRE) sample display lower quality of life than the schizophrenia sample. Across the samples, completion rates are high (above 95%).
Convergent validity
Common mental health problems
The correlations between the EQ-5D and HADS indicate a moderate level of convergence ( Table 1 ). The SF-6D was correlated with the CORE-OM clinical score and functioning, well-being, and symptoms domain scores in the moderate to strong range across both the SDO-IAPT and PoNDER samples. The correlation with the risk domain score was moderate for the SDO-IAPT sample and low for the PoNDER sample. All correlations were significant (P50.01), and were negative as a high score on the generic preference-based PROM and a low score on the condition-specific measure indicate better health status. These results support hypothesis 1.
Online Fig. DS1 displays scatterplots of the relationship between the generic and condition-specific measures and the LOWESS fit lines. The lines demonstrate that the relationship between the EQ-5D and HADS differed across the severity scale, where the concordance between the measures is better at the less severe end of the scale. The relationship between the SF-6D and CORE-OM was more consistent across the severity scale, and was similar for both the SDO-IAPT and PoNDER samples.
Common mental health problems and personality disorders
The correlations between the EQ-5D and HADS indicate a moderate level of convergence (P50.01; Table 1 ) supporting hypothesis 1. Again, the LOWESS fit line for the POPMACT data indicates that the relationship between the EQ-5D and HADS differed across the severity scale, where the concordance between the measures was higher at the less severe end of the scale.
Schizophrenia
The correlations between EQ-5D and condition-specific measures varied across the two schizophrenia samples. Correlations with the BPRS-E in the QUATRO sample were moderate for the total score and the depression and positive symptom dimensions. However, they were weak for the other dimensions (Table 1) . Correlations with the PANSS in the MATISSE sample were weak, indicating little convergence. The correlations between SF-6D and BPRS-E follow a similar pattern to those of the EQ-5D, although the correlations were smaller in magnitude, with weak correlations across most of the dimensions apart from depression (Table 1) . This indicates little convergence and supports hypothesis 3.
The LOWESS lines for the QUATRO sample (those who completed both EQ-5D and SF-6D) demonstrate a tendency for the generic preference-based PROM scores to increase as scores on the BPRS-E decrease (equivalent to less severe problems on both measures, see online Fig. DS2 ). However, a score of 1 on EQ-5D was associated with a wide range of BPRS-E scores. There was a trend towards a linear relationship between the EQ-5D and PANSS.
Known group validity
Common mental health problems EQ-5D index scores were significantly higher in the 'no case' group (a score of 0-10) than the 'probable case' group (a score of 11+) as measured by both the HADS-A and HADS-D (P = 0.002). In both the SDO-IAPT and PoNDER samples, the SF-6D index score was significantly higher in the non-clinical population compared with the clinical group as measured by CORE-OM (both P50.001; online Table DS3 ). These significant findings support hypothesis 1.
Common mental health problems and personality disorders
For the POPMACT sample, the EQ-5D index scores were significantly higher in the 'no case' group than the 'probable case' group for both the HADS-A (P50.001) and HADS-D (P50.001), supporting hypothesis 1.
Personality disorders
For the SCEPTRE data, EQ-5D scores varied according to the number of diagnoses, with lower scores for those with one or more personality disorders (Table DS3) . However, these differences were not statistically significant (P = 0.202). There was a significant difference in EQ-5D scores between samples with different types of personality disorder (P = 0.042). There is limited support for hypothesis 2.
Schizophrenia EQ-5D scores were significantly higher for those with a lower level of severity measured by both the BPRS-E (P50.001) and the PANSS (P = 0.003) in both schizophrenia samples (Table DS3) . Effect sizes across the severity subgroups were moderate in size for the BPRS-E and small for the PANSS. This indicates that to some extent the EQ-5D can identify known severity groups. SF-6D scores significantly discriminated between BPRS-E severity groups. Effect sizes indicate that the difference between the mild and moderate severity groups was small. These findings indicate that there is a level of construct validity for the generic preference-based PROMs, but this varies across samples. Hypothesis 3 is not confirmed.
Responsiveness
Common mental health problems For the AHEAD sample at baseline, EQ-5D and HADS displayed no evidence of floor or ceiling effects. However, at follow-up there was evidence of a large ceiling effect for EQ-5D and a moderate ceiling effect for HADS-D ( Table 2 ). The SRM for EQ-5D was moderate and for the HADS was large. This demonstrates that the HADS was more responsive in the AHEAD sample, where significant change for both measures based on the results of the study would be expected. 15 The SF-6D displayed a small ceiling effect for the PoNDER data. The SRM was in the large range, in contrast to the CORE-OM domains, which were in the small range. Change based on the psychotherapy interventions tested may be expected, and therefore provides evidence for SF-6D responsiveness. 16 The SRM statistics for the SF-6D and CORE-OM in the SDO-IAPT sample were in the moderate range (where change based on the psychological therapies delivered as part of IAPT may be expected). 17 Therefore, there was evidence that the responsiveness of SF-6D was in the same range as the CORE-OM for depression, and may be more responsive in the PoNDER postnatal depression sample. Overall, the results reported in this section provide some support for hypothesis 1.
Personality disorders
In the SCEPTRE sample, EQ-5D displays minimal floor and ceiling effects. Responsiveness is also good, which reflects the 240 significant change expected following the psychotherapy administered, 20 with moderate SRMs at 12 months. This finding suggests that EQ-5D can respond to change over time, providing support for hypothesis 2.
Schizophrenia
For the QUATRO sample, EQ-5D and SF-6D display no evidence of a floor effect, but EQ-5D has a large ceiling effect at both time points (Table 2) . Although adherence therapy was not found to improve quality of life relative to health education, 21 mean change for EQ-5D and SF-6D is statistically significant. However, the SRMs are <0.2 (below the clinically significant range), and the BPRS-E has larger SRMs, indicating that the preference-based PROMs were less responsive. This provides some support for hypothesis 3.
In the MATISSE sample, the EQ-5D has no floor effect but a large ceiling effect. Mean change for EQ-5D is not statistically significant and has a small SRM. The PANSS demonstrates statistically significant mean change, but the SRMs are still in the low range. This indicates that neither the EQ-5D nor PANSS are responsive in the MATISSE schizophrenia sample. The results of the trial (which found that the intervention (art therapy) did not improve outcomes in comparison to the control group), 22 suggest that neither the PANSS nor the EQ-5D would be expected to demonstrate responsiveness, and therefore this result should be interpreted with caution.
Discussion
Seven data-sets were used to examine the psychometric validity of the EQ-5D and SF-6D across a range of mental health conditions. The results suggest that the generic preference-based PROMs are valid for use in common mental health problems, and there is some evidence of responsiveness to change over time. Our hypothesis that the measures will display construct validity and responsiveness in common mental health problems and mixed diagnosis samples (hypothesis 1) was supported. For personality disorders, the results were also positive, as EQ-5D was shown to discriminate between severity groups, and respond to change over time, supporting hypothesis 2. In comparison, the evidence in schizophrenia was less clear. There was some support for construct validity across related domains and some evidence of discriminative properties. However, responsiveness was low. Our hypotheses that the generic measures would not display a high level of validity or responsiveness in schizophrenia (hypothesis 3) was supported to some extent.
Evidence for the psychometric validity of the preference-based PROMs in common mental health problem patient samples is consistent with previous empirical work in mild depression and anxiety samples. 6, 8, 9 Both descriptive systems include questions that are relevant to depression and anxiety, and have a level of sensitivity to the condition. There were some differences between the performance of EQ-5D and SF-6D, but direct comparisons were difficult because the analysis of each measure was carried out using different samples. The growing evidence base regarding the validity of the instruments indicates that EQ-5D and SF-6D can be considered valuable for use in the economic evaluation of interventions for a range of common mental health problems.
The positive results found for the personality disorders sample are in line with past work which found that the EQ-5D correlates with condition-specific indicators, 12 and is responsive. 13 This indicates that the EQ-5D has a level of validity for use in the assessment of interventions for personality disorders. We also found that EQ-5D differs between different types of personality disorders, but this is difficult to interpret without further information about the characteristics of the conditions and the sample. We compared EQ-5D with a diagnosis instrument completed by clinicians, and it would be informative to use a self-or interviewer-administered condition-specific PROM as a comparator (in line with the other analysis carried out).
Past work has found mixed evidence for the performance of generic preference-based PROMs in schizophrenia. 10 We have established evidence for and against validity, with mixed evidence regarding the ability of the measures to reflect schizophreniaspecific symptoms. EQ-5D may be related to some conditionspecific domains (e.g. depression) but not others (e.g. positive symptoms). This is linked to the classification system that may not be sensitive to schizophrenia-specific dimensions. Direct comparisons between the EQ-5D and SF-6D were possible for the QUATRO study, which found that neither instrument converges with the condition-specific measure. The intervention (adherence therapy) was also not shown to be better than health education, but the condition-specific measure was more responsive. In the MATISSE study, change may not be expected based on the intervention (art therapy), and neither the generic nor condition-specific indicators displayed responsiveness. The low level of responsiveness found for EQ-5D may be due to the large ceiling effect, which impairs its ability to detect change over time and reflects the lack of overlap between the descriptive system and schizophrenia-specific symptoms. However, SF-6D does not display the same ceiling effect characteristics. The mixed evidence regarding the schizophrenia sample means that the EQ-5D and SF-6D should be used with caution in this condition
Implications
The results of this study highlight a range of issues for clinicians and decision makers, who are involved in the use and interpretation of generic preference-based PROMs across mental health conditions. There are also issues raised for people with mental health problems who complete the measures as part of their ongoing care.
First, clinicians using PROMS should also be aware of the issues surrounding the sensitivity of both generic and conditionspecific instruments. This is important if clinical decisions, the assessment of health change over time, and the assessment of performance are being linked to an individual's self-reported health status as measured by instruments where the level of validity is unclear.
Second, those interpreting the results who are responsible for the assessment and commissioning of treatments and interventions -and also researchers and guideline developers -should be aware of the limitations of the measures in certain conditions, and consider this in the decision-making process. Generic preference-based PROMs are used to assess effectiveness in economic evaluation, and so understanding their appropriateness in these conditions is important. The validity issues raised here are important for the comparability of interventions and the subsequent allocation of resources, and there is no consensus on the most valid outcome measure to use. The possible limitations of these generic health measures raises the question of whether those designing studies and subsequently assessing the costeffectiveness of interventions should consider using measures developed for mental health populations. Generic measures such as the EQ-5D allow for comparability of interventions across conditions and so are useful in decision-making. However, they may favour interventions for physical conditions where the measures are found to be valid. Therefore, there would seem to be a case for developing a preference-based measure for use in mental health populations that better reflects their concerns. 14, 39 A range of issues for patients completing the measures are also highlighted. The extent to which these instruments reflect the reality of a patient's condition (in terms of the dimensions included and the associated severity levels) needs to be assessed. If they do not, then patients may be reluctant to complete measures that lack face validity and/or the information gained from such measures may not accurately reflect their experience. Furthermore, clinicians and patients may differ in what they think the key areas of health to assess are, and therefore the tools used may not provide the most holistic assessment possible.
Psychometric analysis of preference-based PROMs is one method of assessing validity, and should be considered alongside other types of evidence to establish a more detailed picture. For example, this work should be considered alongside systematic reviews, which allow evidence of validity and responsiveness across a range of studies to be synthesised. 9, 10 Qualitative work assessing the content validity and acceptability of the instruments from the patient perspective can be used to highlight domains that are missing from the preference-based PROMs.
14 This allows for insight into the performance of the instruments and will inform future work to increase the sensitivity and validity of measurement across a range of mental health conditions.
There are a number of ways in which the validity and sensitivity of preference-based PROMs for use in mental health could be improved. A five-level version of the EQ-5D (EQ-5D-5L) has also been developed, 40 and it is possible that this version may be more sensitive to different severity levels, and therefore change across time. Further research should assess the validity of EQ-5D-5L in patients with mental health conditions. Mental health-specific preference-based PROMs could also be developed either using standard instrument development procedures or by adapting an existing condition-specific instrument. This has been done for general mental health conditions using the CORE-OM. 41 Alternatively, 'bolt on' dimensions for the generic preferencebased PROMs can be developed to directly assess particular conditions.
Limitations
This study has a number of limitations. First, as in much psychometric validation, there is no 'gold standard' measure of HRQoL against which to compare the generic preference-based PROMs. The lack of a gold standard is linked to both the heterogeneity of conditions and the multiplicity of perspectives on the impact of mental health conditions. For example, in relation to schizophrenia, although a clinician might put greater emphasis on positive and negative symptoms of psychosis, the person with the illness or their family members might be more concerned with social functioning or employment. The lack of a gold standard means that the comparisons between the measures are limited to the level of validity and relevance of the comparison indicator. This means that this study provides a guide to the performance of the measure, but can only be assessed in light of the overlap between the measures, which may be restricted due to the limited focus of the generic measures on mental health. Therefore, the results are open to interpretation and opinion. In this study it can be argued that the generic preference-based PROMs are compared against indicators that have some level of validity in the populations tested, 24, 30, 31 and this allows for inferences to be drawn. However, the different scope of the condition-specific and generic measures used here suggests that some level of divergence is to be expected. The same concerns apply when testing responsiveness and it is important to consider whether the level of change reported by the instrument is meaningful.
The inferences that can be drawn from the results are also limited to the mental health conditions and the samples included in the seven data-sets, and need to be interpreted with caution. The differing levels of performance reflect systematic variance attributable to the different types of data, patient populations, and study designs. For responsiveness analysis, it is important to note that significant change can only be inferred based on the intervention tested in the trial, which may not be found to significantly improve outcomes. Generalisability to other mental health samples with similar diagnoses is therefore unclear, and comparisons between the generic preference-based PROMs are difficult. Further work into the performance of the EQ-5D and SF-6D in mental health conditions, including direct comparisons, should focus on replicating the current analysis on different mental health conditions using a range of condition-specific indicators. This analysis could further inform decisions about which measure should be recommended for use in different conditions. It is also possible that the preference-based PROMs are picking up comorbidities but this was difficult to test in the data available as indicators of other conditions (including physical conditions) were not available. The impact of comorbidities on utility scores in mental health populations should be assessed in future work.
In summary, we have reported the first work to test the psychometric performance of two widely used, generic preference-based measures of HRQoL across a range of mental health problems using data from a variety of sources. The study adds to the evidence base about the mental health conditions where the measures can be used in the economic evaluation of new and emerging interventions. It also highlights possible areas where new preference-based measures, or additions to existing measures, would improve the measurement of HRQoL in mental health.
